Introduction {#sec1-1}
============

According to World Health Organisation (WHO) definition, rational pharmacotherapy (RPT) requires that patients receive medications appropriate to their clinical needs, in doses that meet their own requirements, for an adequate period of time, and at the lowest cost to them and their community.\[[@ref1][@ref2]\] A multitude of factors have been found to lead to irrational use of drugs and these affect at various levels at which drugs are handled.\[[@ref3]\] Inadequate information and training of health workers are indeed major factors of irrational drug use in hospitals.\[[@ref4][@ref5]\] Drug prescription is difficult and requires a thorough knowledge of the disease and the pharmacological properties of the drugs. It has been widely accepted that general practitioners' prescribing habits are not easily altered once established. Thus, good prescription training and also practical applications should be given during undergraduate education to prevent bad prescribing habits. Different educational approaches have been developed so far for that purpose. Several studies have shown that WHO/ Good Prescribing Model have a good impact on RPT education.\[[@ref6]--[@ref9]\]

In academic year 2008/9, Dokuz Eylul University School of Medicine (DEUSM) decided to implement a new course programme on RPT for fourth-year medical students. Pharmacology lectures and learning objectives are given in 2^nd^ and 3^rd^ years of the education in DEUSM. 4^th^ and 5^th^ years are task based learning years. Applying knowledge of pharmacology to therapeutics was the main purpose of the integration of the course into the curriculum. Problem-based learning (PBL) teaching style was used in the course programme that was designed based on the WHO/Good Prescribing Model.\[[@ref5][@ref10]\] We thought that this model would be successful since we have been using PBL education system in DEUSM since 1997/8. Indeed, we reported that the fourth-year medical students in 2008/9 and 2009/10 academic years markedly benefited from the RPT course in developing rational prescribing skills.\[[@ref10]\] In academic year 2010/11, we implemented two video footages to the RPT course programme. We hypothesized that WHO/ Good Prescribing method combined with video assisted education would be more effective than WHO/Good Prescribing method alone to improve students' skills. The video footages involved doctor-patient conversation in treatment planning and prescription. In one of the videos, the doctor obeyed the RPT rules strictly, while in the other video the doctor disobeyed major RPT rules. The students were asked to evaluate the doctors' behaviour and score the appropriateness of their attitudes to RPT criteria using a checklist. Then, group discussion was done, and all the evaluated criteria were discussed separately by the tutor.

In this study we aimed to evaluate the impact of RPT course program, reinforced by video footages, on problem solving and communication skills of the students.

Materials and Methods {#sec1-2}
=====================
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### Participants and RPT Course Programme {#sec3-1}

The 5-day RPT course programme was integrated to the curriculum at the beginning of fourth- academic year. These students had almost completed basic pharmacology curriculum during the first three years and were about to start the clinical task-based learning. The number of students was 155 in 2010/11 academic years. Objective structured clinical examination (OSCE) was done before (pre-test) and after (post-test) the course. The results of the students, who had taken both tests, were included in the study (n =147). Results were compared with the results of our previous study;\[[@ref10]\] which showed the impact of RPT course programme to students' rational pharmacotherapy skills. The number of students in the previous study who had taken both tests was 131. The students in both studies had undergone the same RPT education other than the addition of video footages in the new study. The education was given by the pharmacologists working as a staff member in DEUSM.

The students in both years were divided into 10-11 groups; each consisting of 12-15 students. Each group discussed the same clinical scenarios. Urinary tract infection (UTI) was discussed during 1^st^ and 2^nd^ days of the course. Patient diagnosed with uncomplicated UTI was the 1^st^ case. Students had to select the best drug "(p)ersonal-drug" and write a rational prescription\[[@ref9]\] : Students chose the effective drug group according to four criteria: Efficacy, safety, suitability and cost. Next step was selecting a "(p)-drug" on the basis of four criteria mentioned above and writing a correct prescription. Then, the student was expected to explain the disease and therapeutic objectives to the patient, give him instructions on how to use the drug, warn him of the possible adverse effects and tell him to come back to monitor treatment. After the simple case scenario was discussed, the modified/complex clinical scenarios or simulated patients for special teaching points in drug choice were used.

Hypertension (HT) was discussed during 3^rd^ days and morning session of 4^th^ days of the course. On day 5, OSCE (post-test) was performed and feedback was collected.

There were six classroom lectures (45 minutes each) for all of the students during the course. Topics of the lectures were 'principles of RPT, Multi-Attribute Utility Analysis, P(ersonal) drugs'; 'prescription writing rules'; 'principles of pharmacokinetics and pharmacodynamics in pediatric, geriatric and obstetric patients'; 'principles of pharmacoeconomics'; 'drug-drug interactions'; 'generics, bioavailability and bioequivalence'.

### Intervention to the Course Programme {#sec3-2}

In academic year 2010/11, on 4^th^ day afternoon of the course (it was independent learning hours during previous years) to further improve RPT decision-making competency of the students, we added two doctor-patient communication video footage each lasting 8 to 10 minutes to the RPT course programme. One of the videos showed how a well-trained doctor should prescribe rationally, whereas the other video showed a doctor disobeying major RPT rules. The students were asked to evaluate the doctors' behaviour and score the appropriateness of their attitudes to RPT criteria using a checklist. Then, group discussion was done, and all the evaluated criteria were discussed separately by the tutor. This was also a small-group, face-to-face education session. One session, consisting of watching of two videos, scoring and small group discussion lasted 60 minutes.

### Student Assessments {#sec3-3}

Students were assessed by pre/post-tests using OSCE. OSCE scoring sheets were prepared for UTI and HT. Simulated patients diagnosed with UTI and HT were used for pre-test and post-test, respectively. Before the start of an OSCE, the written diagnosis of the patient was given to the student. The student had to choose and prescribe the \"(p)-drug\" treatment interactively with the simulated patient and had to substantiate the chosen therapy. Also the students were expected to give the information to the patients about the objectives and the plan of the treatment, effects, unwanted effects, drug interactions, use instructions, and warnings for the prescribed drug(s), and how to monitor the outcome of the treatment, etc. The total OSCE score was 100 and divided as 80 points for problem solving skills and 20 points for communication skills:

Problem solving skills were evaluated mainly at six steps which consist of a number of sub steps:

definition of the disease,determination of treatment aims,determination of non-pharmacological treatment,selection of the personal drug (P-drug) and treatment options, evaluation of drug eligibility for patient,prescribing (presence of date, name-surname, diploma number, address and signature of the physician, name, age, sex, address, protocol number and diagnosis of the patient), content (generic or trade name, dosage, dosage form, strength and total amount of the drug, use instructions, and warnings, if there should be any), symbol Rx, S and readable handwriting.informing the patient about drug adequately (if drug therapy was explained correctly including effects, side effects, dosage, use instructions, warnings, and monitoring the therapeutic outcome) and next appointment.

Communication skills were evaluated at 4 steps:

talk to patients clearly,allow adequate time to patients to express themselves,ask the patients if they understood the given information,ask patients to repeat the prescription.

The student score was calculated as follows: Student\'s score for each step was divided by step\'s maximum score and multiplied by 100.

### Statistical Analysis {#sec3-4}

All data were expressed as mean ± SEM. Statistical analysis of data was evaluated by unpaired Student\'s t-test for 2009/10 and 2010/11 academic years' OSCE results comparison and by paired Student\'s t-test for pre-test and post-test OSCE results comparison (GraphPad Instat™, 1990-1994, GraphPad Software V2.05a 9342, USA). p value less than 0.05 was considered significant.

Results {#sec1-3}
=======

OSCE scores (six steps of problem solving skills and communication skills) were statistically higher after the education in 2010/11 academic year \[[Figure 1](#F1){ref-type="fig"}\].

![Problem solving score on the six steps of the World Health Organization (WHO) six-step plan for the 2010/11 academic year (n = 147). Data are presented as mean percentage of the maximum with error bars. *P\< 0.05 was considered significant.* □ pre-test results; ■ post-test results](IJPharm-45-4-g001){#F1}

The 2010/11 academic year group\'s total post-test OSCE score was significantly higher than 2009/10 academic year\'s results (76.0 *vs* 73.2%, p = 0.0246).

The 2010/11 academic year group performed significantly better than the 2009/10 academic year group on four steps: The scores on step 1, "define the patient\'s problem," increased significantly (*p* \< 0.001) from 62.5±2.7% to 83.2%. The scores on step 2, "specify the therapeutic objective," increased (*p* \< 0.001), from 56.2 to 72.5%. The scores on step 3, "specify the non-pharmacological treatment," increased significantly (*p* \< 0.001), from 58.7 to 71.9%. The scores on step 4, "choose a (drug) treatment, taking all relevant patient characteristics into account," increased significantly (*p* = 0.0216), from 69.7 to 74.8%. No significant differences were found between the groups on the scores on step 5, "write a prescription". The scores on step 6, "give patient information, taking all relevant drug use and adverse effects and monitorization," increased, but it was not significant (58.9 vs 63.0%, p = 0.08) \[[Figure 2](#F2){ref-type="fig"}\].

![(a) Problem solving pre-test OSCE score on the six steps of the World Health Organization (WHO) six-step plan for the 2009/10 (n = 131) and 2010/11 (n = 147) academic year. Data are presented as mean percentage of the maximum with error bars. *P \< 0.05 was considered significant.* □ 2009/10 academic year; ■ 2010/11 academic year (b) Problem solving post-test OSCE score on the six steps of the World Health Organization (WHO) six-step plan for the 2009/10 (n = 131) and 2010/11 (n = 147) academic year. Data are presented as mean percentage of the maximum with error bars. P \< 0.05 was considered significant. \#160; 2009/10 academic year; ■ 2010/11 academic year](IJPharm-45-4-g002){#F2}

Evaluated communication skills ("talk to patients clearly", "allow adequate time to patients to express themselves", "ask the patients if they understood the given information" and "ask patients to repeat the prescription") post-test scores were not statistically different between the groups.

Discussion {#sec1-4}
==========

This study showed that the added structured video footages to WHO/Good Prescribing Model in RPT education improved the level of rational pharmacotherapy by medical students. As part of this education, students were taught how to select, prescribe, and evaluate a drug regimen rationally. In our previous study, we had reported that fourth year medical students had markedly benefited from the course in developing their RPT knowledge and skills.\[[@ref10]\] In this study, what was different from the previous one was the addition of video footages. The video footages involved doctor-patient conversation in treatment planning and prescription. One of the videos showed how a well-trained doctor should prescribe rationally, whereas the other video showed a doctor disobeying major RPT rules. The students were asked to evaluate the doctors' behaviour and score the appropriateness of their attitudes to RPT criteria using a checklist. Then, group discussion was done, and all the evaluated criteria were discussed separately by the tutor.

Even if correct drug is prescribed, patients may not adhere to prescription due to lack of communication between doctors and patients.\[[@ref3]\] Communication between patient and doctor is one of the main steps of RPT education. The patients should be informed in detail by the doctors regarding their illness, why this treatment is required, how they will use the drugs and when their next appointment will be. In our study, video assisted RPT education followed by group discussions considerably improved the skills of the students to inform their patients about their diseases and the aims of treatment, when compared to the previous year\'s study in which RPT course programme without the addition of video footages was applied.

The implementation of video footages further enhanced the attitudes of the students significantly for informing patients about non-pharmacological treatment, choosing p(ersonal) drug treatment, taking all relevant patient characteristics into account. The attitudes for giving information to the patient (regarding the use of drugs, adverse effects and monitorization) increased after video implementation when compared to non-video assisted RPT, but it was not statistically significant (58.9 vs 63.0%). It is clear that this score is not satisfactory and needs to be further improved.

The irrational prescribing of drugs is a common problem that may lead to medication errors. It is well known that many medication errors are made by young doctors.\[[@ref11]--[@ref15]\] In order to improve rational prescribing, the authorities in many countries are putting a lot of effort to the teaching of pharmacotherapy.\[[@ref16]--[@ref18]\] It is not clear if education alone can reduce prescribing errors. Although a number of recommendations for undergraduate prescribing education have been published, there are no clear guides on how these competencies should be achieved.\[[@ref12][@ref19][@ref20]\] One of the recent comprehensive systematic reviews written by Ross *et al*. investigated the extent to which educational interventions can improve students' prescribing skills. They could not find clear evidence on how the future of prescribing education should be. However, they suggested that the WHO Good Prescribing Guide, which was also used in our study, was the most widely used educational development for improving prescribing.

In a study done by Ruskamp and Denig different educational approaches to improve rational prescribing were discussed. In their study, they showed that face-to-face education and the use of feedback combined with discussion in a peer group was the most effective way of improving prescribing skills. Feedback without any recommendation or discussion with prescriber as well as the use of printed material did not seem to be helpful.\[[@ref21][@ref22]\] On the other hand, some recently published studies have shown that the video feedback method was effective for improving doctors' key interaction skills.\[[@ref23]--[@ref25]\] Our findings confirmed the usefulness of both approaches, e.g. video feedback method and face-to-face education by means of group discussions, in improving rational prescribing skills of doctors.
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### Strengths and Limitations of the Study {#sec3-5}

This study is a 'before and after study' that met relevant quality criteria. Both the pre and post measures were assessed in the same way.

Our study has some limitations as most of the other similar studies. The assessment was conducted in controlled conditions with simulated patients. Also, the assessment was done with only one scenario in which the students had been trained during the pharmacotherapy program.

The results also reflect the short term effects of education. We do not know if the observed improvements in safe prescribing will be maintained.

Conclusion {#sec1-5}
==========

Implementation of video footages and group discussions to WHO/Good Prescribing method seems to be helpful in improving the rational prescribing skills of medical students.
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